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Introduction: Malnutrition inhibits children from normal development and leads to irreversible consequences with
respect to mental and physical performance. Materials and methods: We analysed the aggregate data in the
2013–2015 reports of regional visiting nurses on the nutritional status of Hungarian children at the ages of 1, 3, and
5 years. In the regions of Hungary, stratum-specific proportions were calculated with 95% confidence intervals for the
proportion of children with lower than a 10th percentile score. Results: The proportions of malnutrition
among children whose score was below the 10th percentile nationwide were 8.14% [8.03%–8.25%] at age 1,
6.87% [8.03%–8.25%] at age 3, and 5.68% [5.59%–5.78%] at age 5. In all three age groups, the proportion of
children below the 10th percentile was significantly lower in the Central Hungarian region than in the national
reference proportion and in Northern Hungary and the Southern Great Plain. Discussion and conclusions: These
results indicate that Hungary’s incidence of malnutrition is no better than the worldwide average. To improve this
situation, Hungarian healthcare professionals must at least begin following a precise, standardized protocol for the
compulsory assessment of nutritional status in the framework of their reporting on the primary care of children.
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INTRODUCTION
Several nutrition-related factors affect the development of
children, from their conception to adulthood. Their wider
and closer environments play a role, in addition to the genes
with which they are born. Although it has been pointed out
on multiple occasions, the inevitable role of the family
cannot be overemphasized since the effects – healthy or
pathological – coming from one’s family exert lifelong
impacts to the development and the health of a child [1].
As in the development of moving or speech, the family
similarly plays an important role in the habits of nutrition
[2]. Breastfeeding of newborns plays an important role in
the physical as well as in the psychic development of
children. Psychosocial risk factors that may exist in families
(e.g., maternal depression, aggression within the family, or
some kind of addiction) may lead to difficulties in feeding
and may cause regression in development or malnutrition
similar to any other regulatory malfunction [3]. Inappropri-
ate food security, nutritional or familial metabolic disorders,
and other acute or chronic diseases could be among the
reasons behind weight-gain deficit [4, 5].
Consequences of malnutrition could even result in irre-
versible damage to the organism of a maturing child as well
as the continuous monitoring of anthropological parameters
in order to evaluate the healthy development and prevent
irreversible complications. In the majority of children sur-
viving malnutrition, reduced mental and physical activity is
characteristic, and chronic diseases can be observed.
Deficits in neurological and cognitive development can be
definitely perceived in adulthood, which might negatively
impact even the economic development of a given country.
Malnutrition could be a risk factor in several contagious
diseases, as well as mortality [6, 7]. The deficit in physical
development could be a major public health problem in
developing countries. According to data published at the
beginning of the 2000s, malnutrition globally could be held
responsible for almost one third of the mortality of children
less than 5 years of age; furthermore, 60 million children
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were modestly and 13 million children were severely
undernourished worldwide [6, 8]. According to the data
published by WHO and UNICEF in 2011, the number of
undernourished children less than 5 years of age decreased
from 58 million in 1990 to 52 million (8%) in 2011, which
resulted in a decrease by 11% for the given period [9]. In
2016, however, there was no significant change in the data.
Still 51.7 million children, i.e., 7.7% of children aged
between 0 and 5 years, were suffering from malnutrition
[10]. In Central Europe, the rate of malnutrition was
between 1.0% and 12.8% [11].
Today in Hungary, the health and nutritional status of
children aged between 0 and 6 years are continuously
monitored and evaluated by the experts in primary child
healthcare in the framework of mutual cooperation, in
accordance with the legal rules and professional guidelines
[12]. Decree 51/1997 (XII. 18.) NM concerning health
services and the certification of screening examinations
aimed at the prevention and early diagnoses of diseases
which are available within the statutory health insurance
scheme accurately specifies screening examinations to be
performed at given ages. It also prescribes in detail that
visiting nurses should measure height and weight at the age
of 1, 3, 6, and 12 months, and yearly afterwards until the age
of 6 years, as well as assess development and nutritional
status on the basis of the domestic standards [13].
Reference data (average, normal distribution, and per-
centile) used in practice are retrieved from the data of
National Longitudinal Child Heightening Examination (by
its Hungarian acronym: “OLGYV”), which is the first child
heightening examination in Hungary performed on a sample
representing the child population. OLGYV produced refer-
ence averages and percentiles covering the entire spectrum
of body measurements from birth to the age of 18 years, in
which data are of assistance in the timely recognition of
poor physical development and malnourishment in early
childhood [14].
Regional visiting nurses assess nutritional status primar-
ily on the basis of the reference averages and percentiles of
the body weight, calculated body mass index (BMI), or – in
the absence of BMI – body weight average and percentiles
corresponding to body height (longitudinal growth). Data so
received are evaluated in comparison with the percentile
table or curve [15]. Percentiles show the distribution of
the measurements of the child population, i.e., a given
figure indicates the percentage figure by which the body
measurement of a child is larger or smaller than the body
measurement of other children of the same sex and age [4].
Intense care is needed for a child whose measured
figure is under the 3rd percentile. Such a figure indicates
malnutrition, where the underlying cause could be a con-
genital or chronic disease or the bad financial position of
the family. In the cases of such children, close monitoring
and further specialist medical examinations are required.
Figures between the 3rd and 10th percentiles indicate
thinness that requires close monitoring in the course of
care [4, 16].
This study aimed at mapping the rate of malnutrition in
Hungary, assessing the degree of pathological disorder
recognized by visiting nurses, and investigating regional
differences in order to draw attention to the existing
situation and to encourage domestic professionals to solve
problems.
METHODS
We used data from the publicly available annual reports titled
“Summary of reports of visiting nurses” from the years 2013
to 2015. Data related to primary healthcare were retrieved
from the tables of the Healthcare Statistical Yearbook,
accessed through the e-shelf services of the Central Statistical
Office (KSH) [16]. Data sources used in this study present the
results of body weight and body height measurements based
on the assessment of nutritional status performed in the
framework of compulsory age-bound malnutrition screening
of children aged 1, 3, and 5 years. With regard to the
nutritional status of children, visiting nurses regularly pro-
duce three indicators, one of which indicates overnutrition,
and the remaining two indicate weight deficit. This study is
based on children under the 3rd percentile (indicating a
significant weight deficit) and between the 3rd and the 10th
percentiles (indicating thinness).
Descriptive statistics were performed on the merged data
of the period between 2013 and 2015, focusing on children
aged 1, 3, and 5 years (n= 378,424). Stratum-specific
proportions for each age group were calculated for each
region regarding the rates of children under the 10th per-
centile (under 3 percentiles and between 3 and 10 percen-
tiles). Significant differences related to each proportion of
the regions were evaluated by 95% confidence intervals,
which were represented by Y-error bars on the bar charts.
Those cases were considered as significant where the 95%
confidence intervals did not overlap.
RESULTS
According to data, we retrieved from reports written by
Hungarian visiting nurses during compulsory malnutrition
screenings and nutritional assessments of the children they
visited at the age of 1, 2.78% (n= 2,381) in 2013, 2.83%
(n= 2,275) in 2014, and 3.16% (n= 2,787) in 2015 were
scored as having a significant weight deficit,
i.e., measurements placed them under the 3rd percentile.
In Hungary, during the period from 2013 to 2015, the
incidence of children characterised by percentiles between
3rd and 10th was 5.19% (n= 4,448), 5.20% (n= 3,191), and
5.23% (n= 4,617) in 2013, 2014, and 2015, respectively.
The number of cases between 2013 and 2015, measured in
the course of age-bound compulsory malnutrition screen-
ings and nutritional assessments, is shown in Table 1.
Compared to the above, the incidence of children scored
as having a weight deficit at the age of 3 years can be
deemed modest. The percentages of children who were
scored below the 3rd percentile were 2.15% (n= 1,735) in
2013, 2.14% (n= 1,621) in 2014, and 2.30% (n= 1,887) in
2015. The percentages between the 3rd and 10th percentiles
were 4.53% (n= 3,645) in 2013, 4.68% (3,541) in 2014, and
4.78% (3,920) in 2015, respectively.
The percentages of children scored as having a weight
deficit at the age of 5 years were even lower. Percentages
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below the 3rd percentile were 1.70% (n= 1,458) in 2013,
1.86% (n= 1,509) in 2014, and 1.92% (n= 1,541) in 2015.
Percentages for children between the 3rd and 10th percen-
tiles were 3.94% (n= 3,365) in 2013, 3.82% (n= 3,097) in
2014, and 3.78% (n= 3,024) in 2015.
The overall national percentage of malnourished children
at age 1 was 8.14% (95% CI: [8.03%–8.25%]). The overall
percentage of malnourished children was significantly lower
in the Central Hungary region, where it was 6.48% (95%
CI: [6.31% – 6.65%]). Significantly higher percentages were
found in Northern Hungary, where it was 10.99% (95%
CI: [10.64%–11.34%), in the Southern Great Plain, where it
was 8.98% (95% CI: [8.65%–9.30%]), and inWestern Trans-
Danubia, where it was 8.68% (95% CI: [8.32%–9.04%]).
The overall national percentage of malnourished children
at age 3 was 6.87% (95% CI: [6.77%–6.97%]). Similar to the
results of the malnutrition screenings and nutritional assess-
ments conducted on children at age 1, the percentage was
significantly lower in the Central Hungary region, where it
was 4.77% (95% CI: [4.62%–4.92%]). The percentages were
significantly higher than the national percentage in Northern
Hungary, where it was 8.99% (95% CI: [8.68%–9.31%]), in
the Southern Great Plain region, where it was 8.83%
(95% CI: [8.50%–9.16%]), and in the Northern Great Plain
region, where it was 7.62% (95% CI: [7.33%–7.90%]).
The overall national percentage of malnourished children
at age 5 was 5.68% (95% CI: [5.59%–5.78%]). Again, the
percentage was significantly lower in the Central Hungary
region, where it was 4.24% (95% CI: [4.09%–4.38%]).
Again, the percentages were significantly higher than the
national percentage in Northern Hungary, where it was
7.88% (95% CI: [7.58%–8.19%]), in the Southern Great
Plain, where it was 6.83% (95% CI: [6.55%–7.12%]), and in
the Northern Great Plain, where it was 6.02% (95%
CI: [5.78%–6.26%]) (Figure 1).
DISCUSSION AND CONCLUSIONS
In Hungary today, the health and nutritional status of young
children are continuously monitored and evaluated by the
experts on primary child healthcare, in a framework of
mutual cooperation, according to the legal rules and profes-
sional guidelines [12]. An overall picture of the physical
development and nutritional status of young children can be
retrieved primarily from the data collected by regional
visiting nurses. In addition to organising statutory malnu-
trition screenings and nutritional assessments in accordance
with the relevant legal rules and professional guidelines,
conducting examinations within their scope of competence,
and determining further treatments based on the results of
such examinations, regional visiting nurses are responsible
for the management of comprehensive child healthcare
documentation. Visiting nurses are also required by law to
provide data on the health status of children in the form of
annual (monthly) reports [16–18].
As in other countries, there were regional differences [8],
but, according to this study, of the data collected from 2013
to 2015, averaged for Hungary as a whole, 8.14% of
children at age 1; 6,87% at age 3; and 5.68% at the age
5, were malnourished. In the Central Hungary region, in all
three age groups, the percentage of children under the 10th
percentile, i.e., who were scored as having either a signifi-
cant weight deficit or as being thin, was significantly lower
than the national average. In Northern Hungary and in the
Southern Great Plain region, however, the percentage of
malnourished children was higher than the national average.
The figures for Northern Hungary, where 10.99%, 8.99%,
and 7.88% of children at ages 1, 3, and 5, respectively, were
malnourished.
The malnutrition percentages in Hungary decreased with
increasing age. On the contrary, an Ethiopian study found
that the percentage of children with malnutrition increased
with age [8]. Similar statements can be made about the
Congo and South Africa [19, 20]. Falling rates of breast-
feeding with the increase of age play a significant role in this
phenomenon.
On the basis of the available data on the global preva-
lence of malnutrition, it can be stated that Hungary did not
Table 1. Number of cases between 2013 and 2015, perceived in the course of age-bound compulsory screening examinations
Year
1 year of age 3 years of age 5 years of age
All
examined
children
Under 3
percentiles
Between 3
and 10
percentiles
All
examined
children
Under 3
percentiles
Between 3
and 10
percentiles
All
examined
children
Under 3
percentiles
Between 3
and 10
percentiles
2013 85,625 2,381 4,448 80,429 1,735 3,645 85,369 1,458 3,365
2014 80,501 2,275 4,191 75,615 1,621 3,541 80,894 1,509 3,097
2015 88,123 2,787 4,614 81,970 1,887 3,920 79,897 1,541 3,024
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Figure 1. Percentage of children aged 1, 3, and 5 years with a value
below 10th percentile by region between 2013 and 2015 (error bar:
standard error)
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have significantly more favourable percentages. In Central
Europe, the percentages were lower in the Czech Republic
and Germany, where at the age of 5, the percentages were
2.6% and 1.3%, respectively. They were higher in Bosnia,
Serbia, Bulgaria, and Romania, where they were 8.9%, 8.8%,
6.6%, and 12.8%, respectively [11]. According to the data of
UNICEF and WHO, malnutrition is 7.7% worldwide. In
2016, more than two thirds of the malnourished lived in
Asia, and more than one third lived in Africa. The situation is
the most critical in South Asia, where the percentage is
15.4%. It is somewhat better in Southeast Asia, where it is
about 8.9%. In certain regions of Africa, such as West and
North Africa, the malnutrition percentages are 8.5% and
7.9%, respectively, whilst in South Africa, the percentage is
5.5%. In Ethiopia, Darsene et al. [6] studied 800 randomly
selected children aged 6–59 months and found a rate of
15.3%. A former study found 29% in the year 2011 [7]. The
most favourable percentage in continental terms can be found
in South America, where it is 1.3%, in Central America, it is
0.9%, and in North America, it is 0.5% [10].
For Hungary, we suggest that there is an urgent measure
to be taken regarding the future assessment of the nutritional
status of children in the framework of the compulsory
reporting on primary child healthcare. Hungarian law
stipulates that the assessment of a child’s physical develop-
ment and nutritional status falls within the competence of
the regional visiting nurses, for whom technical guidelines
are set out in Methodology Letter No. 3, titled as “Guide-
lines and tables for the assessment of juvenile nutritional
status,” issued in 2004 by the National Institute of
Child Health [13, 14, 16]. Nevertheless, the assessment
method is not strictly regulated. It mainly depends on the
method chosen by the individual visiting nurses, and they
may base their assessment on one of two options, the BMI or
height alone.
Due to to the Hungarian malnutrition screening and
nutritional assessment system, almost 100% of children
aged between 0 and 6 years are covered by preventive care,
and the data related to their normal or pathological
development can be accessed. We are unaware, however,
of the quality of the malnutrition screenings and nutritional
assessments and the credibility of the data reported by the
visiting nurses because of the aforementioned lack of strict
regulation. Implementing a uniform Hungarian monitoring-
indicator pool based on the recommendations of the WHO is
essential in order to initiate the opportunity of nationwide
comparisons [21].
It seems obvious that the preparation of an information
technology system for visiting nurses and the drafting of
regulations requiring them to use it as a replacement for the
existing paper-based documentation system are urgently
needed. These measures would facilitate the capturing of
data measured with certified means and evaluated with a
uniform methodology including the use of calculators with
automatic computing. Through the elimination of BMI
percentile calculations using paper-based tables, part of the
nurse visitor’s daily administrative burden would be re-
duced, while a healthcare information technology system
having a centralized national database would ensure better
data quality and facilitate the preparation of up-to-date
analyses and reports. By plotting regularly measured body
weight and longitudinal growth data on a percentile curve,
visiting nurses would be able to more intensively participate
in the monitoring of the child’s development. As soon as
they noticed any relapse or retardation in physical develop-
ment, they could immediately notify a paediatrician and
demand fitting care, monitored through their occasional
family visits and consulting sessions [22, 23]. Moreover,
an important responsibility of visiting nurses is the strength-
ening of parental competence, in order to induce changes in
the family attitude, which would positively affect the child’s
development. Because visiting nurses are key primary care
experts in the timely recognition of any retardation or
relapse in development caused by malnutrition, continuous
updating of their professional protocols and training is
essential.
The aims of this study were to map the extent of
malnutrition in Hungary according to the degree of devel-
opmental disorder recognized by regional visiting nurses, to
investigate regional differences in order to draw attention to
the existing situation, and to encourage visiting nurses and
other Hungarian healthcare professionals to solve problems,
especially the problem of inconsistent assessment protocols.
In the literature, we still have a scarcity of data on malnu-
trition among those less than 3 years of age in Hungary and
Europe. In Hungarian literature, the lack of up-to-date data
deserves special attention with regard to malnutrition.
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